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equilibrium remains stable, and the abstraction of tidal energy has the apparently paradoxical effect of speeding up the moon.
As a matter of fact, the earth is revolving, relatively to the sun, in the same direction as the moon moves about the earth, and with a higher angular velocity. The result is that the f ric-tional resistance of the tides, instead of tending to abstract energy from the moon for the speeding up of the earth, tends to slow down the earth's rotation, with the transfer of energy to the moon. In this case the moon is simultaneously removed from the earth and retarded in tangential linear velocity.
Either case illustrates the point, viz: that, whereas in radial motion the energy increases directly with the linear velocity, in tangential motion it increases inversely therewith. The mere alteration in direction from radial to tangential, which has been accomplished by gravitational reaction with the second mass-portion, has constituted a reversal of algebraic sign of the energy—algebraic signs, in energetics, being significant merely of whether the energy be going into or coming out of a given system, or of departure on one side or the other from the mean energetic condition. Although it is universally taught, in the engineering schools, that energy always enters matter as its velocity increases, and vice versa, it now appears that this is true of only one-half the energy of the universe—the radial, or perceptible, half. With the other half—the tangential, or latent, or imperceptible, half—velocities increase as energy departs from matter, and vice versa.
This innate tendency of all vibratory forms of energy periodically to alter the algebraic sign, with every transformation from kinetic to potential, or from radial to tangential, or the reverse —as visible first in the familiar pendulum, and now again in the action of any free mass-pair—is a fundamental characteristic of energy which is of the utmost importance. Nature knows nothing of smooth, continuous progress. All goes by pendulum-swings, reversals and transformations, as a ship tacks in beating against the wind.
It is in such terms as these that the energy-fund of the pair must be thought of, as consisting of tangential energy plus radial energy. The amount of tangential energy within the pair determines the mean energetic distance D, and the tangential component of the mean energetic velocity U. It remains perma-